SUMMARY Quantitative changes of gastric mucosal glycoproteins with the gastric damage induced by acetylsalicylic acid (aspirin) in rat have been studied. Gastric injury was easily observed macroscopically within one hour after the oral administration of aspirin. The most striking changes occurred at five hours, and the injury was overcome within nine hours after dosing. The glycoproteins extracted from rat stomach with Tris buffer containing Triton X-100 were fractionated on Bio-Gel A-1 5 m column chromatography and divided into three fractions. Received for publication 30 November 1979 permitted free access to water. Aspirin was suspended in 05% carboxymethyl cellulose at a concentration of 50 mg per ml. The aspirin suspension was administered orally as a single dose of 300 mg per kg body weight, and the animals were killed by exsanguination from the carotid artery at time intervals of one, two, three, five, seven, and nine hours after dosing. The stomachs were excised immediately and cut along the greater curvature. The stomach contents were washed with phosphate buffered saline, and the surface of the mucosa was wiped with soft tissue paper. In order to assess the mucosal damage macroscopical observation was carried out.13 Control rats were treated as described above except for the administration of aspirin.
Histochemical and biochemical studies indicate that neutral glycoproteins and acidic glycoproteins with or without sulphate are present in gastric mucosa.1-3 Gastric mucus glycoproteins have well-defined features, distinct from polysaccharide-protein complexes of connective tissue origin.4-' Although the mucus glycoproteins are believed to play an important part in the defense against ulceration, details of their physiological action are not well understood.9 10 The following experiments were carried out to investigate the correlation of quantitative changes of gastric mucus glycoproteins with gastric damage. Gastric damage was induced by acetylsalicylic acid (aspirin) in rat, and gastric mucus macromolecular glycoproteins1112 were isolated by gel filtration and determined on a quantitative basis.
Methods
White male Wistar rats weighing approximately 160 g were used in this work. The animals were fasted for 24 hours before experiment but were *Address for correspondence: Dr Kyoko Hotta, Department of Biochemistry, School of Medicine, Sagamihara, Kanagawa, Japan.
Received for publication 30 November 1979 permitted free access to water. Aspirin was suspended in 05% carboxymethyl cellulose at a concentration of 50 mg per ml. The aspirin suspension was administered orally as a single dose of 300 mg per kg body weight, and the animals were killed by exsanguination from the carotid artery at time intervals of one, two, three, five, seven, and nine hours after dosing. The stomachs were excised immediately and cut along the greater curvature. The stomach contents were washed with phosphate buffered saline, and the surface of the mucosa was wiped with soft tissue paper. In order to assess the mucosal damage macroscopical observation was carried out.13 Control rats were treated as described above except for the administration of aspirin.
Portions of the glandular stomach were selected macroscopically and excised, and the tissues were lyophilised. The lyophilised three or four stomachs were pooled, weighed, and ground in a mortar. The resultant powder was suspended in 0.05 M Tris-HC1 buffer, pH 7-2, containing 2% Triton X-100 (1-5 ml/100 mg dry tissue) and homogenised by hand in a Potter-Elvehjem glass homogeniser. erosions and their size, and the number of animals with lesions present, is shown in Table 1 . No macroscopical damage was observed in the forestomach. Haemorrhagic erosions and linear ulcers in the glandular stomach were visible in six of the 23 experimental stomachs within one hour after aspirin administration. The extent of damage was increased with the passage of time. The most striking changes occurred five hours after dosing. A gradual return to the control situation was observed later. The injury had nearly abated macroscopically within nine hours.
The wet weight of whole stomach per rat was unchanged with or without aspirin treatment (600 ±+20 mg). The weight ratio of glandular stomach to forestomach was about 3:1. The average weight of dried glandular stomach per rat was also compared with the aspirin treated and control rats. No dif- 
Discussion
It is well known that aspirin causes damage to the gastric mucosa, although there is much argument about the mechanism for the development of the gastric damage by aspirin.2023 Little has been reported about the biochemical change of the gastric mucosal components during the course of the damage. Menguy and Masters24 observed that the administration of aspirin to rats caused a decrease in gastric mucosal content of mucus measured by periodic acid Schiff staining of sections of gastric mucosa and by direct measurement of gastric mucosal content of hexosamine and fucose. Kent and Allen25 reported that salicylic acid had an inhibitory effect within two to three hours on glycoprotein biosynthesis in scrapings from sheep colonic and human gastric tissues. These facts are assumed to be correlated with the amount of gastric mucosal glycoprotein with gastric damage. It is obvious from the result of our present paper that gastric mucus glycoproteins were diminished in association with gastric damage induced by aspirin. In particular, the quantitative alteration of macromolecular glycoproteins was considerable.
The gastric surface mucosal cells, which are rich in glycoproteins and produce the mucin with concomitant death of the cells, play an important part in protecting the mucosa of the digestive tract from peptic ulceration.2627 Our preliminary studies indicate that the sulphated glycoproteins isolated from porcine gastric mucosa have apparent peptic inhibitory activity due to the binding of sulphated glycoproteins to the protein substrate of pepsin and protected gastric gland components from peptic digestion.8 Most of the 35SO42-incorporated into rat mucosa were recovered in the first peak on Bio-Gel 
